Bauman (2004) explored the Alchian-Allen result of change in a per-unit tax or shipping fee in an n-good world. His approach was developed in this study to evaluate the impact of the EU Generalized System of Preferences (GSP) on the relative EU's demand for seafood quality. We first explored the theoretical Alchian-Allen result of change in ad valorem tariffs in an n-good world, and then tested this result in the empirical study. The theoretical analysis suggests that whether a reduced ad valorem tariff in an n-good case raises the relative demand for high-value goods depends not only on the substitutability between high-value and low-value goods but also on the substitutability between these similar goods with their weak substitutes. In the empirical sections, we first estimated the elasticities of the substitutions and then used these elasticities to evaluate the quality composition of the EU's seafood imports from the beneficiary countries. The empirical results in general confirm the occurrence of "shipping the good fish out" due to the reduced tariff rates under the EU's GSP arrangements.
I. Introduction
The European Union (EU)'s Generalized System of Preferences (GSP) scheme provides duty-free or duty-reduction tariff treatments for certain products that come from the designated developing countries to the EU. The EU's GSP is the most generous of all the GSP schemes implemented by developed countries and regions. In 2004, the EU's imports under the GSP scheme were euro 40 billion, which were about Products from the GSP-plus qualifying countries may enter the EU market with an extension of duty-free access or at a lower tariff rate.
The GSP scheme has a great influence on the seafood trade. Globally, 38% of the total seafood production is exported in the form of various foods and feed items (FAO 2012) , and as much as 78% is exposed to trade competition, indicating an overwhelming impact of seafood trade on seafood consumption (Tveterås et al. 2012) .
Among the main suppliers, developing countries contribute substantially to the global seafood consumption. Seafood products from developing countries accounted for 48% of the global seafood trade in 2010 (FAO 2012) . In the EU market, developing countries have been responsible for 60% of the total import value of seafood products during the last decade (Table 1) . At the same time, the seafood trade contributes substantially to the economies of developing countries in terms of foreign exchange earnings and labor employed (Panagariya 2002; Bostock, Greenhalgh, and Kleih 2004;  Béné, Lawton, and Allison 2010; Ghazalian, Larue, and Gervais 2011) . The duty-free access under the GSP-plus arrangement would be extended to include more seafood products from developing countries, which are currently outside the standard EU'S GSP arrangement.
[Table 1 here]
A number of studies have explored the utilization of the preferential regimes and assessed the impacts of those regimes on agricultural or seafood trade flows (Guillotreau & Peridy, 2000; Asche, 2001; Brester, Marsh, & Smith, 2002; Panagariya, 2002; Bureau, Chakir, and Gallezot 2007; Muhammad, 2007 and Agostino, Demaria, and Trivieri 2010; Muhammad, Amponsah, and Dennis 2010; Serrano, and Pinilla 2014) . Of them, Bureau, Chakir, and Gallezot (2007) provided evidence of the high utilization of the EU and the US GSP schemes in the agricultural, food, and fisheries sectors. Agostino, Demaria, and Trivieri (2010) investigated the relationships between the costs of compliance and the impact of the preferential margin for agricultural products under the non-reciprocal preferential regimes. Guillotreau and Peridy (2000) verified the small effect of the EU trade barriers on seafood trade, while Muhammad, Amponsah, and Dennis (2007) confirmed that expanding preferential access would probably lead to an increase in the EU imports of chilled fish fillets from Africa.
Most of the above-cited studies focused on the trade-creation or trade-reduction effects of trade policies. Little attention has been paid to trade policies' impacts on the relative demand for various quality products. Unlike a unit transaction cost, which raises the demand for high-value products (the Alchian-Allen effect), an ad valorem F o r P e e r R e v i e w 5 tariff lowers the share of high-value products that are in demand (Hummels and Skiba 2004) . However, in an n-good world, the conclusion given by Hummels and Skiba, (2004) is not certain. Instead, the result is subject to the substitutability between the targeted high-value goods and low-value goods and the substitutability between targeted goods and their substitutes. Bauman (2004) explored the presence of the Alchian-Allen effect of changes in a per-unit tax or shipping fee in an n-good world.
His approach is borrowed in this study to examine the impact of changes in ad valorem tariffs on import composition of trade in an n-good world.
Among the empirical studies on Alchian-Allen effect (e.g., Hummels and Skiba 2004; Ramos, Bureau, and Salvatici 2007; Harrigan and Deng 2010) , few have directly related substitution elasticities to the occurrence of Alchian-Allen effects. To our knowledge, this study is the first one to test Alchian-Allen effect by using substitution elasticities to assess changes in the ratio of import volume of high-value products to that of low-value products. In addition to the methodological contribution, we also attempt to offer a reasonable approximation of the impact of the EU'S GSP in terms of quality updating of trade. This can supplement the existing studies (e.g., Guillotreau and Peridy 2000; Bureau, Chakir, and Gallezot 2007; Muhammad 2007; Agostino, Demaria, and Trivieri 2010; Aiello, Cardamone, and Agostino 2010) , which mainly focused on trade creation of the GSP schemes.
The resulting trade composition in response to changes in tariff rates has also particular impacts on regional markets in developing countries. As stated in Béné, Lawton, and Allison (2010) , the current strategy of targeting developed countries' markets with high-value seafood adopted by many African governments and F o r P e e r R e v i e w 6 international development agencies would strengthen more lower-value fish trade in the region. Asche et al. (2015) discussed the driving forces and the theoretical basis behind the flows of high-value seafood from developing countries to developed countries. It is, therefore, important to have empirical studies on whether changes in preferential regimes have strengthened this trend.
Among the various EU'S GSP arrangements, the GSP-plus component, which has been in effect since 2006, is the most influential scheme, because it provides its beneficiaries with an extension of duty-and quota-free market access. In the study, we first examine whether the GSP-plus scheme have improved the market share of the high-value seafood traded from these beneficiary countries. Since the EU has implemented an updated GSP scheme in 2014, which makes a greater number of developing countries eligible for the GSP-plus, we further predict the potential impact of the new GSP-plus scheme on the quality composition of seafood products from the eligible countries. For comparison, we also investigate the possible determinants of the quality mix of the EU seafood imports from the developing countries under all the GSP arrangements.
In the following section, we first discuss the EU trade preferential arrangements and seafood imports from developing countries. Second, the empirical models are established and the estimation results are presented. Afterwards, the impact of tariff treatments on quality mix of imports are evaluated. The final section consists of summary and implications of this study. 
II. GSP and the EU seafood trade
Tariff policy remains one of the most-used instruments to protect agricultural and fisheries products. For example, the EU applies a most-favored nation (MFN) duty of 12% for frozen shrimps, 20% for cooked and peeled shrimps, and as high as 24% for canned tuna and tuna loins. The competitiveness of fisheries products from different exporting countries is subject to the relevant trade barriers they face. For example, before 2005, seafood products from Sri Lanka fell under the tariff structure ranging from 11.5% for fresh and chilled fillets to 20.5% for tuna loins, which greatly reduced the competitive advantage of Sri Lanka's seafood products compared with the similar products from other developing countries under better tariff regimes in the EU market (Garrett and Brown 2009) .
However, at the same time, the EU grants duty-reduction or duty-free access to beneficiary countries for certain product lines under the GSP scheme. The current GSP scheme is comprised of three arrangements: (i) the standard GSP arrangement, (ii) the special arrangement for least developed countries, i.e., Everything but Arm (EBA), and (iii) the GSP-plus incentive for vulnerable countries. Under the standard GSP arrangement, the current utilization rate of fisheries product lines is 14.09%, which corresponds to a 59.44% preferential margin (the difference between the duty payable under the GSP and the duty that would be assessed in the absence of the GSP); the counterparts for fish preparation are 20.54% and 55.27%, respectively (Agostino, Demaria, and Trivieri 2010) .
The GSP-plus, which provides the beneficiaries with an extension of duty-and quota-free market access, aims to encourage sustainable development and good governance in the qualifying countries. In December 2005, the EU decided to grant the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Before the imposition of the GSP-plus scheme, on average, the seafood trade between the beneficiary countries and the EU represented 6.2% of the total EU seafood import value in 1999-2005 (Table 1 ). This ratio grew steadily, reached a peak of 8.5% 
III. Model and data
Connecting trade barriers and transaction costs to the quality mix of trade has a long history in the trade literature. Alchian and Allen (1964) argued that a per-unit transactions cost leads firms to ship high-value goods abroad, which in their case was called "shipping the good apples out". Hummels and Skiba (2004) Bauman (2004) , in a two-good world, substituting out of low-value goods necessary implies substituting into high-value goods. However, this is not certain in a more complicated n-good world since the reduced price of high-value products relative to low-value products is not the only relative price change, instead there also exist relative price changes between the two similar goods and their weak substitutes. Bauman (2004) generalized the theorem in terms of a per-unit shipping cost in an n-good world. In this paper, we intend to develop the theorem in terms of ad valorem tariffs in an n-good world.
To illustrate the model in an n-good world, it is sufficient to set the analysis in a 4-good situation, where q 1 and q 2 denote quantities (and names) of similar goods and q 3 and q 4 denote quantities (and names) of their weak substitutes. The Hicksian demand depends on the CIF (cost, insurance, and freight) prices of high-value and low-value products and their weak substitutes. This means the following Hicksian compensated demand function:
where i denotes products (1 = high-value good, 2 = low-value good, 3 and 4 = week substitutes); q and p are the quantity and the CIF price at the destination border, respectively. Here, we assume the two products of interest and their week substitutes are all imported from developing countries, noting the strong competition between seafood products from these countries (Zhang, Tveterås, and Lien 2014) . The CIF price depends on the border price (p * ) in the exporting country, a common ad valorem tariff rate (g > 1), and a per-unit shipping charge (f i ). For goods 1 and 2, it means: 
The impact of changes in ad valorem tariffs on the quantity ratio is given by taking the derivate q 1 /q 2 with respect to g:
Using equation (2) and the formula for the compensated elasticities (
we can rewrite equation (3) as:
( 4) The homogeneity constraint due to the demand theory implies:
Next, we use equation (5) to substitute e 12 and e 22 in equation (4), resulting in:
A negative sign of (6) indicates the existence of quality upgrading, following a reduced tariff rate. More specifically, it means that a tariff reduction increases the relative price of the low-value product and results in the substitution out of the lowvalue product with the high-value product.
In equation (6), the ratio of the high-value product prices is generally bigger than the ratio of the low-value product prices. 2 If the effects of the weak substitutes (q 3 and 2 Replacing ‫‬ * with equation (2) yields , which is positive given and the same per-unit shipping charge for the two goods (Hummels & Skiba, 2004) . (6) is that q 1 and q 2 are not highly complementary (e 11 < e 21 ). In other words, e 21 is not negative enough.
Taking q 3 and q 4 into account, the similar degrees of substitutability of q 1 and q 2 for q 3 , and q 1 and q 2 for q 4 can result in a negative sign of equation (6). As observed by Bauman (2004) , there is another possibility: the closer prices, the greater substitutability between the products of interest, indicating the possibility that e 23 < e 13
and e 24 > e 14 , given p 3 > p 4 . While the former inequality strengthens quality upgrading due to a reduced tariff rate, the latter inequality weakens this effect. The upshot of all this is that the effect of changes in an ad valorem tariff is an empirical issue. Whether a reduced ad valorem tariff in an n-good case raises the relative demand for high-value good depends not only on the substitutability between high-value and low-value goods but also on the substitutability between these similar goods and their weak substitutes.
Following the same logic, the analysis can be applied to the situation in which highvalue product q 3 and low-value product q 4 are close products, with q 1 and q 2 being weak substitutes. The derived equation is in the form:
The Import demand model
Among the demand system models, Deaton and Muellbauer's (1980) Tveterås, and Lien 2014; Zhang 2015) and to evaluate the impacts of trade policies (Irwin 2003; Feleke and Liu 2005) . As noted by Pollack and Wales (1992) , the complete demand system generally represents the process of allocating expenditures, which satisfies the budget constraint. Furthermore, analogous to any typical ordinary demand system, the AIDS model is derived from a multi-stage budgeting process based upon the weak separability assumption. In a high-level stage, the EU importers decide how much of a particular commodity group (such as seafood)
to import. In the next step, given the total amount to be imported, the importers decide how much to import for each sub-group. The conventional AIDS model is in the form:
where i represents the seafood product, t denotes the monthly unit of observation, w i is the expenditure share, and p j,t denotes the nominal CIF price of imported good j at time t. Here, x t is the total expenditure and P t is a non-linear price index. Hence, x/P represents the "real" expenditure.
In the model for the GSP-plus beneficiary countries, a dummy variable (D) is incorporated into equation (8) 
Error term (u i,t ) in the equation captures the unobserved factors which may affect the demand for seafood from developing countries. The properties of the demand system imply the following general restrictions on the demand parameters:
Using the estimated demand parameters, we can derive the income and Hicksian price elasticities:
where ‫ݓ‬ ഥ and ‫ݓ‬ ഥ are the average expenditure share of commodity i and j, respectively.
For the GSP-plus eligible countries and all the developing countries under the GSP scheme, the conventional AIDS models exclusive of the dummy variable are applied.
After estimating the three demand models, we derive the Hicksian price elasticities from the estimation and then use equations (6) and (7) to evaluate changes in the quality composition of seafood imports from the beneficiary countries. regime, when estimating substitutability between these products, the demand system confined to individual countries ignores the competition between products from different countries. Accordingly, our study focuses on the impact of changes in the EU trade policies on the quality mix of seafood imports at the product level rather than individual countries. We aggregate those fisheries products to four groups which have different level of quality regarding prices of species within the product group, see more below.
A growing number of studies have estimated substitutability between seafood products by using the demand system models (Asche, Bjørndal, and Gordon 2007; Gatllet 2009 ). The empirical results can be borrowed to evaluate the impact of trade policies on quality composition of some particular species. In this paper, we estimate the substitutability between high-value finfish, low-value finfish, crustaceans, and mollusks. This means the import allocation is in a high-level budgeting stage. In this stage, given the total amount to be imported, the importers decide how much to import for each seafood subgroup. Demand system confined to a lower level budgeting stage may bias the estimates due to interactions between products in the parallel sub-groups (Yang and Koo 1994) .
The monthly seafood trade data from 1999 to 2012 are gathered from Eurostat and are based on the 8-digit Harmonized System (HS) classifications 03, 1604, and 1605.
The Harmonized System has been updated several times during the sample period. In After grouping seafood products, we examine the impacts of the GSP arrangements on the quantity ratio of high-value finfish to low-value finfish and the quantity ratio of crustaceans to mollusks. To study pairwise high-value finfish and low-value finfish, crustaceans and mollusks are treated as weak substitutes, and vice versa.
IV. Estimation results
The monthly data on import value and quantity extended from January 1999 to
December 2012 are used to estimate the demand system for the GSP-plus beneficiaries, the GSP-plus eligible countries, and the developing countries under all the GSP the total import value of the four products in the demand system.
The demand system is composed of four equations distinguished by high-value finfish, low-value finfish, crustaceans, and mollusks. The system is estimated by using the generalized method of moments (GMM) estimator, which is robust to departures Hausman approach is applied to test the endogeneity of the price variable. In each case, the null hypothesis of the endogeneity is rejected at the conventional significance level, indicating the GMM estimator is unbiased.
In total, we estimated three import demand models distinguished by the sample countries, i.e. the GSP-plus beneficiary countries, the GSP-plus eligible countries, and the developing countries under all the GSP components (the estimation results are available upon request). In the model for the GSP-plus beneficiary countries, the dummy variable is directly related to the quality composition of the seafood imports.
The estimation results show that the dummy variable is not significant in the high-value finfish and low-value finfish equations, suggesting the rejection of the "shipping the and the GSP-plus has contributed to some of that better position in the market.
However, other potential sources of shifts in demand may occur during the sample period. Moreover, dummy variable coding disregards partial coverage of trade preferences and may bias the estimated coefficients (Aiello, Cardamone, and Agostino 2010). Thus we mainly rely on substitutability (Equations 6 and 7) to assess quality upgrading for the GSP-plus beneficiaries, in the same way that we work in scenarios of the GSP-plus eligible countries and the developing countries under all the GSP arrangements.
For the three models, the derived expenditure and Hicksian price elasticities are listed in Table 2 . The estimates are appealing in terms of size and magnitude. For the GSP-plus beneficiary countries, the expenditure elasticities are positive and the ownprice elasticities are negative, as expected under the demand rule. The cross-price elasticities are mostly positive, indicating net substitutes. For the GSP-plus eligible countries, 14 out of the 16 cross-price elasticities are significant with a positive sign, suggesting a substitute relationship between those goods. For all the GSP countries, the estimated expenditure elasticity is close to unity with the exception the one in the lowvalue finfish equation (e 3 = 0.76). This suggests that the EU preferences for high-value [ Table 2 here] V. Evaluating the occurrence of "shipping the good fish out"
The substitution elasticities between high-value goods, low-value goods, and their weak substitutes are reported in Table 3 . These elasticities were further used to predict the signs of Equations (6) and (7). The suggested signs associated with the estimated elasticities can help us understand the effect of free market access on the quality composition of seafood imports from developing countries. For the GSP-plus countries, the comparison between the estimation results (the significant dummy variable in the crustaceans equation) and the prediction results can shed light on the consistency between those two methods. Next, we will discuss the three scenarios one by one.
[ Table 3 here]
GSP-plus countries
In this model, for finfish products (q 1 vs. q 2 ), only the difference between the own-price elasticity of high-value finfish and the cross-price elasticity of low-value finfish with respect to high-value finfish is statistically significant by using the Wald test (e 11 -e 21 = -1.277). The insignificant differences between e 23 and e 13 and between e 24 and e 14 suggest the same substitutability of high-value and low-value finfish with respect to either crustaceans or mollusks. In the case of crustaceans and mollusks (q 3 vs. q 4 ), the crustaceans product is a closer substitute for high-value finfish than mollusks (e 41 -e 31 (6) and (7) ( Table 3 ). This means a positive response of the relative demand for high-value finfish (versus low-value finfish) and crustaceans (versus mollusks) to the imposition of the GSP-plus scheme.
However, the estimation results of the dummy variable in the demand model suggest an increased demand for crustaceans but not for high-value finfish. This can be partially explained by the substitutability between high-value finfish and crustaceans. In the crustaceans and mollusks equations, the strong substitutability between crustaceans and high-value finfish is evidenced by cross-price elasticity (e 31 = 0.632); however, low-value finfish is a weak substitute for crustaceans (e 32 = 0.028). Thus, consumers may substitute high-value finfish with crustaceans following price changes due to a reduced tariff duty, which offsets the rise in the demand for high-value finfish due to changes in the relative prices of high-value and low-value finfish. Another reason that may explain the estimation results is related to the quantity ratio. From 1999 to 2005, on average, the quantity ratio of high-value finfish to low-value finfish was about 17.6.
The corresponding ratio for crustaceans and mollusks was about 1.3. Thus, while the evaluation results indicate a positive response of the quality composition of finfish to a tariff rate reduction, the dominant share of high-value finfish probably make it difficult for the estimation to identify a small increase in the relative demand for high-value finfish. 
GSP-plus eligible countries
For the model of the GSP-plus eligible countries, the evaluation results for this model can reveal the maximal effect of the GSP-plus on the seafood imports from the eligible countries.
The evaluation results indicate a significant difference between the own-price elasticity of the high-value product and the cross-price elasticity of the low-value product with respect to the high-value product (for finfish e 11 -e 21 = -1.069; for crustaceans and mollusks e 33 -e 43 = -1.177). For the pair of high-value and low-value finfish, referring to equation (6), the negative magnitude of e 11 -e 21 is offset by the difference between the cross-price elasticities of those two products with respect to mollusks (e 24 -e 14 = 0.390), which makes the equation's sign ambiguous. After considering further the large quantity ratio of high-value finfish to low-value finfish (17.3), the positive impact of a tariff reduction on the relative demand for high-value finfish is probably out of expectation.
In the case of the pair of crustaceans and mollusks, the crustaceans product is a closer substitute for high-value finfish than mollusks (e 41 -e 31 = -0.509), which offsets the marginal inverse impact of their relative substitutability for low-value finfish (e 42 -e 32 = 0.114), and further leads to a net negative size of Equation (7). The negative sign of (7) indicates the occurrence of the "shipping the good fish out" effect when all the GSP-plus eligible countries are granted the benefits.
Developing countries under all the GSP arrangements
Finally, we focus on the impact of the EU trade arrangements on the relative demand for the high-value seafood products from all developing countries. Considering the low-value finfish during the sample period is about 2.7, which is much lower than the corresponding ratio for the GSP-plus countries and is probably sensitive to the relative price changes due to a reduced tariff rate. The quantity ratio of crustaceans to mollusks is about 0.99, indicating the close share of those two products.
The cross-price elasticity for low-value finfish with respect to high-value finfish is bigger than the own-price elasticity of high-value finfish in absolute value (e 21 = 0.315
and e 11 = -0.239). This yields a significant negative value of -0.555 for e 11 -e 21 . The crustaceans product is a substitute for high-value finfish, but not for low-value finfish as evidenced by the cross-price elasticities. These findings confirm Bauman's (2004) proposition that products with close prices tend to be close substitutes, although the difference between those two elasticities (e 23 -e 13 ) is statistically insignificant. In contrast, the difference between the cross-price elasticities of high-value and low-value finfish with respect to mollusks is statistically significant with a value of -0.347 (e 24 -e 14 ). Altogether, the sign of equation (6) is unambiguously negative, indicating the occurrence of "shipping the good fish out" following a reduced tariff duty.
Turn to the case of competition between crustaceans and mollusks. The magnitude of the own-price elasticity of crustaceans is close to the cross-price elasticity of mollusks with respect to crustaceans (-0.334 vs. 0.338) . This leads to a significant negative difference with a value of -0.671 (= e 33 -e 43 ). The substitutability between insignificant. On the other hand, the complementarity between mollusks and low-value finfish and the lack of interaction between crustaceans and low-value finfish generate a negative difference between the relevant cross-price elasticities (e 42 -e 32 = -0.305).
Thus, the sign of equation (7) is also unambiguously negative. This means that a tariff reduction would increase the relative demand for crustaceans.
VI. Conclusion
In this study, we evaluated the impacts of the EU'S GSP scheme on quality composition of seafood imports from developing countries. Our comparative analysis suggests that in an n-good case, whether a tariff reduction raises the relative demand for high-value seafood depends on substitutability between high-value and low-value products, as well as substitutability between these similar products and their weak substitutes. This study first estimated the demand elasticities of high-value finfish, lowvalue finfish, crustaceans, and mollusks from developing countries under different trade arrangements, i.e. the GSP-plus countries, the GSP-plus eligible countries, and the developing countries under all the GSP arrangements. Using the derived substitution elasticities, we justified the effects of the tariff reduction on demand for these products.
The empirical results generally support the hypothesis that the EU'S GSP scheme leads to the occurrence of the "shipping good fish out" phenomenon.
For the GSP-plus countries, both the estimation results and evaluation results suggest a growing import demand for crustaceans due to the imposition of the GSP-plus from 2006 to 2012. The evaluation results also indicate more high-value finfish would be shipped out than low-value finfish. This, however, is not supported by estimation results. This is probably due to the dominant shares of high-value finfish out of the total finfish products exported from the GSP-plus beneficiary countries.
The evaluation results suggest that, for the GSP-plus eligible countries, more crustaceans would be shipped out due to a reduced tariff rate. Besides the replacement of mollusks with crustaceans, the strong substitutability between crustaceans and highvalue finfish also contributes to this result. For developing countries as a whole, following a reduced tariff rate, more high-value finfish and crustaceans would be shipped out than low-value finfish and mollusks, respectively. One reason for this result is related to the complementary relationship between low-value finfish and mollusks.
The demand for high-value finfish would be raised due to the increased relative price of mollusks, and hence the reduced consumption of mollusks and their complement, lowvalue finfish. This should strengthen the demand for high-value finfish relative to lowvalue finfish.
The EU is one of the leading seafood importers in the world and its total import demand for seafood has grown exponentially during the last few decades. In the EU market, developing countries are the primary suppliers of seafood products. Since the 1990s, a pro-fish trade narrative has emerged, which is further echoed by a number of national and international institutes through trade policies targeting the promotion of the seafood trade. Whether the EU'S GSP scheme affects quality mix of seafood imports from developing countries has a strong implication on their regional trade and development. First, quality upgrading of exports to the EU would strengthen the growing intro-regional demand for lower-value fish and hence benefit the economies of developing countries and regions like sub-Saharan Africa (Béné, Lawton, and Allison (Asche, et al. 2015) . Thus, the impact on quality composition of seafood imports should be taken into account when evaluating the efficiency of trade policies like the new EU'S GSP scheme.
Though our paper is probably the first empirical study using the estimated substitution elasticities to directly test the Alchian-Allen effect, it also raises a number of questions requiring further empirical research. The first issue that needs to be addressed is related to the data aggregation. We estimated the demand model at a high level of aggregation to make the parameter requirement reasonable. Although this coincides with the demand theory and is consistent with a clear picture of trend in demand across species (World Bank 2013), using disaggregate data can provide detailed insight into the efficacy of the EU'S GSP scheme. Second, we analyzed the impacts on quality mix of a one-percent change in tariff rates and specially justified the sign of the ratio of high-value and lower-value products. Subsequently, we need to work on individual commodities by taking into account the detailed tariff rates and preferential margins. Finally, if data for border prices are available, it would be possible to assess the exact extent to which substitutability between high-value and low-value goods and their week substitutes strengthens (or weakens) the Alchian-Allen effect. In the demand system model (Equation 9 page 14), the determinants include total expenditure, own-price, and prices of substitutes. This is a typical demand model on the base of demand theory. We agree that there may be other factors affecting demand, which are normally assumed to be reflected in the error terms. We modified the relevant sentence as follows: "Error term (ui,t) in the equation captures the unobserved factors which may affect the demand for seafood from developing countries."
In the text, we pointed out the significant dummy variable attributed, 'at least partly', to the GSP-plus benefits. The narrative was further modified to be more explicit (page 18): "This provides a sufficient statistical evidence to say that shifts have occurred in favor of high-value crustaceans and the GSP-plus has contributed to some of that better position in the market. However, other potential sources of shifts in demand may occur during the sample period. Moreover…" The footnote has been moved to the main body of the text.
On page 14, the authors write: "When estimating substitutability between these products, it is questionable to confine a demand system to individual countries." I believe that this statement might benefit from further elaboration.
The sentence was re-written and more narrative was added (page 15): 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w 2 "For a particular tariff regime, when estimating substitutability between these products, the demand system confined to individual countries ignores the competition between products from different countries. Accordingly, our study focuses on the impact of changes in the EU trade policies on the quality mix of seafood imports at the product level rather than individual countries. We aggregate those fisheries products to four groups which have different level of quality regarding prices of species within the product group, see more below.
Additional, minor comments : 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (6) and (7).
Totally agree. This is not a typical process of simulation. The term has been changed to 'prediction' or 'evaluation' results of the impact of tariff treatments on quality mix of seafood imports.
We have also changed the title of simulation sector to:
V. Evaluating the occurrence of "shipping the good fish out"
Conclusion, p. 24. What is meant by Sahara(n) countries? African countries, subSaharan, or North African countries?
Corrected. It is "sub-Saharan African".
Thank you for your helpful comments, which has greatly improved the quality of our study. Fish quality often refers to the aesthetic appearance and freshness or degree of spoilage that fish has undergone. In this paper, we follow Delgado et al. (2003) and confine quality to species on the base of their prices relative to other species (e.g. within finfish, or crustaceans versus mollusks). This is accordant with the research purpose, i.e. testing the Alchian-Allen effect, which relies on price changes of the (expensive) high-quality good relative to the (cheap) low-quality good.
Responding to this point, the following narrative was added in the text (page 15). We aggregate those fisheries products to four groups which have different level of quality regarding prices of species within the product group, see more below.
See also the following reply.
2) Is high-value/low-value grouping done using the price? Can you be more explicit?
As discussed above, the answer is yes. To be more explicit, the relevant sentences (page 16) are modifies as: "Next, following Delgado et al. (2003), we classified the fisheries products into four groups on the basis of species and prices, i.e., high-value finfish (mainly marine fish and high-value freshwater fish), low-value finfish (mainly small marine fish and freshwater fish), crustaceans, and mollusks."
In the following sentences where we take GSP-plus countries as an example, we have listed the main species in each group and reported the average prices for groups.
3) In equation 1, qi is function of prices but then the analysis is done by grouping products into two groups, what is the rationale behind it?
Equation 1 defines a demand system where two similar goods (e.g. goods 1 and 2) and their week substitutes (e.g. good 3 and 4) complete in the same market. When we evaluate how changes in ad valorem tariff affect quantity ratio between q1 and q2 (equation (3) in the text), q3 and q4 are not affected by the changes. However, the impacts 
4) I do not think the simulation section can be called simulation. In my opinion, it is just a "plugging-numbers" section. Could you make clear why it is a simulation?
Yes, this is not a typical simulation as also suggested by another reviewer. We have changed the title of the section to:
The relevant sentences in the text were also changed, like "then use Equations (6) and (7) to evaluate the impact of the GSP on product mix of seafood product imported by the EU."
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